A b s t r a c t Phase transformation studies have been carried o u t in ( T T~B + p e n t a n o l ) / w a t e r / n-octane system using optical and positron lifetime spectroscopic methods. TTAB and pentanol w e r e mixed in 1:1 proportion by weight. The phase diagram for this system was constructed by birefringence measurements. I t exhibits a well defined isotropic L2 phase. Positron lifetime m e a s u r e m e n t s carried o u t in this phase show i t s inhornogeneity. These measurements have m a d e i t possible t o d e m a r k t h e boundary between t h e droplet like and t h e bicontinuous s t r u c t u r e s in this phase. T h e results a r e supported by electrical conductivity measurements.
Introduction
T e t r a decyl trimethyl ammonium bromide(TTAB) is a cationic s u r f a c t a n t which when dissolved in different solvents, gives rise t o several aggregated phases. TTAB/water/ pcntanol s y s t e m is found t o exhibit t w o isotropic rnicroemulsion phases, L I and L2, and t w o rnesophases [l,2] . In r e c e n t years interest in t h e s t r u c t u r e of microemulsion phase has considerably increasedl3-51. In a w/o microemulsion, with increasing w a t e r c o n t e n t t h e s y s t e m may transform f r o m a droplet like t o a bicontinuous structure. T h e phase boundary b e t w e e n t h e s e t w o s t r u c t u r e s is of interest, both f r o m theoretical a s well a s application points of view. Experimental detection of bicontinuity is r a t h e r difficult. S c a t t e r i n g techniques, light and X-ray, fail t o discriminate b e t w e e n droplet like a n d bicontinuous structures. Small angle neutron scattering(SANS) contrast-variation technique is a b l e t o provide s o m e e s t i m a t e about t h e mean c u r v a t u r e of t h e surfactantrich filrn[bI, t h e demonstration of a microemulsion with a m e a n curvature, on t h e averag e zero, is a strong indication of bicontinuity. Electrical conductivity measurements have been claimed t o d e m o n s t r a t e bicontinuity [7] , b u t i t has limited applicability. They c a n indicate w a t e r continuity but fail t o establish oil continuity. On t h e otherhand, a fluoroscence probe method c a n b e employed t o establish oil continiuity. Thus a combination of t w o techniques c a n provide a b e t t e r indication of t h e e x i s t e n c e of bicontinuity. R'ecently, positron annihilation technique has been employed in t h e d e t e c t i o n of bicontinuity in CTAB/water/hexanol system [8, 9] . In t h e present work, this technique has been employed t o investigate t h e (TTAB+pentanol)/water/n-octane system. Optical birefring e n c e has been employed f o r maping t h e phase diagram of this system. T h e results of this investigation a r e presented in this paper. Experimental TTAB, pentanol and n-octane having purities b e t t e r than 98% w e r e procured f r o m Fluka A.G. and BDH Chemicals, respectively and used without any f u r t h e r purification. Deionis e d triple distilled w a t e r was used for making various aqueous solutions. In t h e present work, pentanol has been used as a co-surfactant and was mixed with TTAB in 1:1 proportion by weight. For obtaining t h e phase diagram of ( TTAB+pentanol)/ waterfn-octane system, a given weight p e r c e n t a g e of (TTAB+pentanol) in n-octane was prepared and then i t was t i t r a t e d with water. The existence of a transparent isotroArticle published online by EDP Sciences and available at http://dx.doi.org/10.1051/jp4:1993452 I I I C r n o n o p h a s~c r e g l o n w a s determined t h r o u g h vlsual a s w e l l a s observation t h r o u g h c r o s s e d p o l a r o~d s . T h e w e l g h t fractions of t h e constituents f o r t h e e x t r k m~t l e s of t h~s r e g i o n w e r e c a l c u l a t e d a n d p l o t t e d o n a triangular plot. T h i s p r o c e d u r e w a s r e p e a t e d for v a r y r n g arriounts of ( T T A B + p e n t a n o l ) dissolved In n -o c t a n e a n d t h u s a c o r n p l e t e p h a s e d r a g r a r n w a s obtained.
c e s a n d w l c h w a s p r e p a r e d uslng t h~n K a p t o n f l l m s a n d a s p e c l a 1 g r a d e e p o x y resln. T h e s e a l e d s o u r c e a n d s a m p l e w e r e contained in a s u~t a b l y d e s l g n e d s a m p l e holder. P o s~t r o n I~f e t l m e m e a s u r e m e n t s w e r e p e r f o r m e d In (TTAB+pentanol)/water/n-octane s o l u t~o n s h a v l n g f~x e d l n i t l a l w e~g h t f r a c t~o n s of ( T T A B i p e n t a n o l ) dissolved In n -o c a t n e , as a f u n c t r o n of t h e c o n c e n t r a t l o n of w a t e r . In t h e s e s o l u t~o n s , l o w f r e q u e n c y electrical c o n d u c t~v~t y w a s a l s o m e a s u r e d as a f u n c t l o n of w a t e r c o n c e n t a r t l o n . All m e a s u r e m e n t s w e r e p e r f o r m e d a t 20°C.
ficsults and discussions

T h e p h a s e d i a g r a m f o r (TTRB+pentanol)/water/n-octane s y s t e m as o b t a i n e d by b i r e f r i ng e l i c e rrleasurernertts is s h o w n in F i g u r e I. T h i s s y s t e m e x h i b i t s a n i s o t r o p i c L 2 m i c r oe r n t~l s i o n p h a s e . T h e o p t i c a l m e a s u r e m e n t s i n d i c a t e t h a t t h i s p h a s e h a s a h o r n o g e n e o u s c:haracter.
n -o t~a n e I'ositron l i f e t i m e s p e c t r a o b t a i n e d w e r e a n a l y s e d using a s o f t w a r e
PC-PATI'IT d e v e l o p e d by R i s o N a t i o~~a l L a b o r a t o r y , Denrnark[lO]. L 3 e t a i l s of a n a l y s i s p r o c e d u r e a r e d e s c r i b e d e l s e w h e r e [ X ] . E a c h l i f e t i m e s p e c t r a c o u l d b e d e c o r n p o s e d i n t o t h r e e l i f e t i m e
components, T~ , T2 a n d ~3
. S h e s h o r t r s t c o m p o n e n t , T I , w a s f i x e d t o 0.125 ns, t h e p -P s l i f e t i m e .
T h e i n t e r r n e d i a t e c o m p o n e n t , -i2 , w a s a s c r i b e d t o , f r e e anniltilation of p o s i t r o n s a n d t h e l o n g e s t c o r n p o n e n t ,
, r e p r e s e n t s t h e p~c k -o f f I~f e t i r n e of o-Ps. T h e r e l a t l v e ~r t t e n s r t y , of t h e l o n g e s t c o l l t p o n e n t I:!' t h e r e f o r e , a m e a su r e of P s f o r r n a t~o n In t h e rnedlurri. T h e p a r a r r i e t e r s , -r3 a n d 13, d r r f o u n d t o e x h~b~t s e n s r t l v l t y t o s t r u c t u r a l c h a n g e s o c c u r r l n g t r l t h e medlurrl. The d e p e n d e n c e o f t h e s e p a r a m e t e r s on t h e c o n c e n t r a t l o n of w a t e r In a t y p i c a l ( T T A B + p e n t a n o i ) / w a t e r / n -o c t a n e solution, l n~t l a l l y c o n t a r n~r t g 35% by w e l g h t of (TTAB+ p e n t a n o l ) in n -o c t a n e , as obtained In t h e p r e s e n t w o r k IS s h o w n In F l g u r e 2. I t i s s e e n t h a t a t a w a t e r c o n c e n t r a t l o n of a b o u t 7 % by w e l g h t , t h e I v a l u e l n c r e -3 a s e s a b r u p t l y l n d~c a t~n g a s t r u ct~r r a l t r a n s f o r m a t~o n o c c u r r l n g In t h e systerrt. T h e 7 3 v a l u e , o n t h e o t h e r h a n d , e x h r b~t s a n o s c~l l a t o r y b e h a v~o u r a r r o u n d
. t h l s c -o n c e n t r a t l o n o f w a t e r .
I r t <3TAl3/water/h~.xa1iol s y s t e r n , rt lias b c e n s h o w n t h a t s u c h Fig.1 : P h a s e d i a g r a m of ( T T A B + p e n t a n o l ) / n -o c t a n e l w a t e r s y s t e m . 
